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A
 few

 sim
ple calculations of “environm

ent” variables

• d-A
u C

ross section estim
ate:

    B
randt-P

eters F
orm

ula  s
 = p r

0 2(A
1 .33 +

 A
2 .33) 2       r

0  =
  1.2 fm

  = 2.26 b

• E
xpected “average” interaction rates for d-A

u:

R
ate =

 L
ave * s

 = (2 x 10
28 cm

-2 s
-1)(2.26 x 10

-24 cm
2)

         = 45,000 H
z

“P
eak” rate m

ay be ~ 110,000 H
z

• Sixty bunch pattern planned for d-A
u running fi

 ~213 ns betw
een bunch crossings

• E
xpected “average” interaction rates for pp:

R
ate =

 L
ave * s

 = (1 x 10
31 cm

-2 s
-1)(40 x 10

-27 cm
2)

                         =
 400,000 H

z (note com
m

ent from
 R

oser on previous slide)

“P
eak”rate m

ay be ~ 640,000 H
z

• 120 bunch pattern planned for pp running fi
 ~107 ns betw

een bunch crossings
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• B
asic statem

ent of P
hysics goals for d-A

u data set:
1.) M

inim
um

 bias spectra for h
±  and p

0  out to P
t  of ~ 9-10 G

eV
/c

2.) T
riggered spectra for h

±  , p
0, and jets out to P

t  of ~ 25, 20, and 40 G
eV

/c respectively

• T
o achieve goal #1 above it is estim

ated that w
e need ~ 70 M

 m
in bias events.

fi
 10 w

eeks of data taking, at a rate of 30 H
z, w

ith com
bined R

H
IC

/ST
A

R
 uptim

e of 40%

(70 days)(24 hr/day)(3600 s/hr)(30 H
z)(0.4) =

 72,576,000 evts

M
inim

um
 L

um
inosity required ~ 4 x 10

25 cm
-2 s

-1  ( < 1%
 of projected L

 by R
H

IC
)

• T
o achieve goal #2 above: It is estim

ated that w
e need to run a “high tow

er” E
M

C
trigger, w

ith a threshold of ~ 5 G
eV

 p
0 equivalent response, for an integrated lum

inosity
of 25 nb

-1 or m
ore.

fi
 10 w

eeks of data taking, at a L
 of ~ 1 x 10

28 cm
-2 s

-1, w
ith com

bined R
H

IC
/ST

A
R

 uptim
e of 40%

fi
   5 w

eeks of data taking, at a L
 of ~ 2 x 10

28 cm
-2 s

-1, w
ith com

bined R
H

IC
/ST

A
R

 uptim
e of 40%

C
onclusion: M

ost likely case is that w
e w

ill have to run w
ith “m

ixed” triggers.

  fi
 T

o reconstitute m
in bias data set, and norm

alize triggered data, it w
ill require new

features of R
un C

ontrol, scalers, and additional data sent to D
atabase
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• B
asic statem

ent of P
hysics goals for polarized pp data set:

  1.) C
ollider related Spin com

m
issioning.

(~ 3 w
eeks, after 2 w

eeks of pp setup)
  2.) M

easurem
ent of forw

ard p
0 asym

m
etries for vertically polarized pp.  (ÚL

 ~1 pb
-1, ~ 1 w

eek)
  3.) T

uning of Spin rotators for longitudinal polarization.    (ÚL
 ~3 pb

-1, ~ 2 w
eeks)

  4.) F
irst attem

pt to m
easure D

G
 w

ith longitudinally polarized pp.

  5.) Inclusive pp com
parison spectra out to P

t  of ~ 10 G
eV

/c.

• F
or achieving goal #2 above the triggers needed are:

- F
P

D
 trigger  (Inclusive data set w

ithout T
P

C
, as w

ell as data set w
ith T

P
C

)

• F
or achieving goals #3 and #5 above the triggers needed are:

- pp m
inim

um
 bias

- Jet trigger (threshold T
B

D
)

• F
or achieving goal #4 above the triggers needed are:

- Jet trigger (threshold T
B

D
)

- H
igh T

ow
er trigger (threshold T

B
D

)

- pp m
inim

um
 bias

- F
P

D
 trigger
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Sum
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ary

T
riggers needed:

     d-A
u:

- m
inim

um
 bias trigger

- high tow
er E

M
C

 trigger  (threshold ~ 5 G
eV

 equiv. p
0 energy)

     pp:

- m
inim

um
 bias trigger

- F
P

D
 trigger

- high tow
er E

M
C

 trigger

- Jet trigger

     F
or d-A

u data set, and perhaps for pp data sets as w
ell, it appears that w

e
w

ill have to run w
ith m

ixed triggers. T
his w

ill require the use of the new
 R

un
C

ontrol features, the scalers, and additional counters saved into the data bases
to reconstitute m

inim
um

 bias triggers and norm
alize triggered data sets.


